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LAUNDRY BAR WITH IMPROVED PROTEASE STABILITY 



FIELD 

The present invention relates to laundry bars, and more specifically to built 
laundry detergent bars containing protease enzymes and enzyme stabilizers. 

BACKGROUND 

In societies where mechanical washing machines are not common, 
laundry detergent bars comprising soap and/or synthetic organic surfactants and 
detergency builders are used in the laundering of clothes. Technical 
developments in the field of laundry detergent bars have concerned fonnulating 
bars which are effective in cleaning clothes; which have acceptable sudsing 
characteristics in wann and cool water and in hard and soft water which have 
acceptable in-use wear rates, hardness, durability, and feel; which have low 
smean and which have a pleasing odor and appearance. Methods for making 
laundry detergent bars are also well known in the art. Prior art disclosing laundry 
bars and methods for making laundry bars include: U.S. Pat. 3.178.370 
Okenfuss. issued April 13. 1965; and Philippine Pat. 13.778. Anderson, issued 
September 23, 1980. 

Laundry bar compositions often contain enzymes as additives to improve 
cleaning perfomnanoe. Enzymes can be included in the present detergent 
compositions for a variety of purposes, including removal of protein4>ased, 
carbohydrate-based, or trigiyceride-based stains from surfeces such as textiles! 
for the prevention of refugee dye trar^r in laurkiering. and for febric restoration. 
Typically, laundry bar compositions have contained enzymes such as proteases, 
cellulases, amylases and lipases, and mixtures ttiereof. See for example. PH 
9809 to Vasquez. issued March 26. 1976; and EP 425214 A to Donker 
published May 2, 1991. 

High moisture laundry bars are desirable because they provide properties 
valued by consumers, such as a smooth texture and a favorable wear rate 
Unfortunately, detergent bars and specifically laundry bars containing both 
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protease enzymes and a high moisture content have usually been characterized 
by low enzyme stabfllty. Protease enzymes are not suitably stable in high 
moisture laundry bar compositions over tone. 

Protease-containing high moisture laundry detergent bars usually possess 
high levels of protease activity during and immediately after the production 
process. However, it has been observed that this protease activity drops 
significantly as time passes. Although not wanting to be limited by theory, it is 
believed that this low stability is due to autolysis and protease degradation in the 
bar. As protease activity drops, cleansing perfomiance drops accordingly. This 
continuing decrease in protease activity leads to a limited shelMife for these bars. 
It is therefore desired to maintain stability of the protease enzyme in the bar over 
time. 

Based on the foregoing, there is a need for maintaining protease enzyme 
stability in high-moisture laundry bars over time. None of the existing art 
provides all of the advantages and benefits of the present invention. 

SUMMARY 

The present invention is directed towards a high-moisture soap-synthetic 
laundry detergent bar containing: 

a. from about 45% to about 75% of a soap; 

b. from about 1% to about 15% of an anionic synthetic detergent. 

c. from about 0.0001 % to about 0.01% of a protease: 

d. from about 0.1% to about 33% of a stabilizing agent, where the 
stabilizing agent is made from: 

■11 a borate compound; and 

ii. an ingredient selected from the group consisting of polyols. 
carboxyHc adds, carboxylate salts, and mixtures thereof; 

e. from about 1 % to about 50% of a builder; and 
f- other detersive compounds. 

Wherein the laundry detergent bar contains a moisture level from about 20% to 
about 40% by weight in the finished bar composition. 
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These and other features, aspects, and advantages of the present 
invention will become evident to those skilled in the art from a reading of the 
present disclosure. All documents referenced herein are incorporated by 
reference in their entireties. 

DETAILED DESCRIPTION 

While the specification concludes with claims particularly pointing out and 
distinctly claiming *ttie invention, it is believed that the present invention will be 
t>etter understood through a careful reading of the following description. 

In this specification ail percentages are by weight of the total composition 
unless specifically stated othenivise. 

All ratios are weight ratios unless specifically stated othenwise. 

All temperatures are expressed in degrees Celsius, molecular weights are 
In weight average, and the dedmal is represented by the point {.). unless 
othenvise indicated. 

"Alkali earth metals" as used herein refers to metals of Group IIA of the 
periodic table. 

"Alkali metals" as used herein refers to metals of Group lA of the periodic 

table. 

"Alkyr as used herein refers to the alkyi portion of acyl groups. 

"Cleaning effective amount" refers to any amount of protease capable of 
produdng a cleaning, stain removal, soil removal, whitening, deodorizing, or 
freshness improving effect on substrates such as fabrics, dishware and ttie like. 

"Comprising" as used herein means ttiat other steps and otiier ingredients 
whfch do not adversely afliect tiie end result can be added. This term 
encompasses the terms "consisting oT and "consisting essentially of." 

All documents referenced herein are incorporated by reference in ttieir 
entireties: however, citation of any reference is not an admissk>n regarding any 
detennination as to its availability as prior art to the claimed invention. 

In accordance witti the present invention it has been found that a buiK 
laundry detergent bar comprising a protease enzyme can achieve significantly 
improved protease enzyme stability over time in a bar composition which 
includes an appropriate stabilizing agent. Without intending to be limited by 
theory, ft is believed that when in bar fonn, tiiese compounds continue to protect 
the enzymes from irreversible denaturation and autolysis. However, upon use in 
laundering fabrics and other dottiing items, it is believed ttiat tiiese water soluble 
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components are easily discharged from their protective duties. Thus, when water 
releases these stabilizers from the enzymes, it is believed that the enzymes 
thereupon regain their catalytic activity and begin work upon their intended 
substrates. 

Soap 

The soap suitable for use herein includes the water soluble salts of the 
higher fatty adds. Soap can be made by direct saponification of fats and oils or 
by the neutralization of free fatty acids. Preferred soap examples are the 
sodium, potassium, ammonium, and alkylolammonium salts of higher fatty adds 
containing from about 8 to about 24 carbon atoms, and preferably from about 12 
to about 18 carbon atoms. Particularly usefrjl are the sodium and potassium 
salts of the mixtures of fatty adds derived from coconut oil and tallow, i.e.. 
sodium or potassium fallow and coconut soaps. 

Preferred soap raw materials for the subject invention bars are soaps 
made from mixtures of fatty adds from fallow and coconut oil. Typical mixtures 
have tellowrcoconut fatty add ratios of 85:15. 80:20. 75:25. 70:30. and 50:50; 
preferred ratios are about 80:20 to 65:35. 

Preferred soap raw materials for the subject invention are neat soaps 
made by kettie (batch) or continuous saponification. Neat soaps typically 
comprise from about 65% to about 75%. preferably from about 67% to about 
72%. alkali mefal soap; from about 24% to about 34%. preferably from about 
27% to about 32%. water and minor amounts, preferably less tiian about 1% 
tofal. of residual materials and impurities, such as alkali mefal chlorides, alkali 
mefal hydroxides, alkali mefal carbonates, glycerin, and free fatty adds. Anottier 
preferred soap raw material is soap noodles or flakes, which are typically neat 
soap whKh has been dried to a water content of from about 10% to about 20%, 
The other componente above are proportionally concenfrated. 

Soap wHI usually be present in the range from about 45% to about 75% 
preferably from about 50% to about 75%. most preferably from about 55% to 
about 65% soap by we'^ht of the tofal bar. 

Anionie R yntheHc rte^ ftrryonf 

The anionic synttietic detergent suifable for use herein indude the water 
soluble satts. preferably the alkali mefal. ammonium and alkylolammonium salts 
of organic sutfuric reaction products having in their molecufar structure an alkyi 
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group containing from about 10 to about 20 carbon atoms and a sulfonic add or 
sulfuric acid ester group. Examples of this group of synthetic detergents are the 
sodium and potassium alkyi sulfates (AS), especially those obtained by sul^ng 
the higher alcohols (C8.18 carbon atoms) such as those produced by reducing 
the glycerides of tallow or coconut oil; and the sodium and potassium alkyI 
benzene sulfonates in which the alkyI group contains from about 9 to about 15 
carbon atoms, in straight chain or branched chain configuration, e.g., those of the 
type described in U.S. Patent 2,220.099 to Guenther et al, issued November 5. 
1940. and U.S. Patent 2,477,383 to Lewis, issued July 26. 1949. Especially 
valuable are the linear straight chain alkyI benzene sulfonates (LAS) in which the 
average number of cart>on atoms in the alkyI group is between about 11 to 13. 
LAS and other cart)on chain-based compounds herein are abbreviated according 
to the average aUcyl group length. For example. LAS with an average chain 
length of 12 cart>on atoms is abbreviated as C12 LAS, even though it contains a 
distribution of LAS molecules with alkyI groups of differing lengths. Thus, for 
example. C10.I8 LAS. as used below, indicates that groups of LAS molecules 
with chain lengths averaging from 10 cartoon atoms to those groups of LAS 
molecules with chain lengths averaging from 18 carbon atoms, inclusive, are 
prefened herein. The alkali metal salts, particularty the sodium salts of these 
surfactants are preferred. 

Other examples of an anionic synthetic detergent suitable for use herein 
are the sodium alkyI glyceryl ether sulfonates (AES), especially those ethers of 
higher alcohols derived from tallow and coconut oil; sodium coconut oil fatty acid 
nronoglyceride sulfonates and sulfates; and sodium or potassium salts of alkyI 
ethylene oxide ether suHiartes containing about 1 to about 10 units of ethylene 
oxide per molecule and wherein the atkyi group contains from about 10 to about 
20 carbon atoms. Preparation of alkyi glyceryl ether sulfonates are described in 
detail in U.S. Patent 3.024,273 to Whyte et aL, issued March 6, 1962. 

In addition, a suitable anionic synthetic detergent also Includes the water 
soluble salts of esters of alpha-suKbnated fatty adds containing from about 6 to 
about 20 cart>on atoms In ttie fatty add group and from about 1 to about 10 
carbon atoms in the ester group; water soluble salts of 2-acyloxyalkane-1- 
sulfonic adds containing from about 2 to about 9 carbon atoms in the acyl group 
and from about 9 to about 23 carbon atoms in the alkane moiety; water soluble 
salts of olefin and paraffin isulfonates containing from about 12 to about 20 
carbon atoms; and beta-alkyloxy alkane sulfonates containing from about 1 to 
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about 3 carbon atoms in the allcyl group and from about 8 to about 20 carbon 
atoms in the alicane moiety. 

Preferred anionic synthetic detergent examples are Cio-is allcyl sulfates 
(AS). Cio.18 linear alkyi benzene sulfonates (LAS). C10.14 alkyi glyceryl ether 
sulfonates (AES). and mixtures thereof. The amount of anionic detergent in the 
compositions herein is from about 1% to about 15%. preferably from about 2% 
to about 12% by weight of the final bar composition. 

Protease 

Suitable examples of a protease useful herein are alkaline proteases and 
the subtilisins whteh are obtained from particular strains of a subtiUs and B 
hchemlbmiis. One suitable protease is obtained from a strain of Bacillus having 
maximum a^ throughout the pH range of 8-12. developed and sold as 
ESPERASE® by Novo Industries A/S of Denmaric. hereinafter "Novo" The 
preparation of this enzyme and analogous enzymes is described in U.S. Patent 
3.723.250 to Aunsfrup et al.. issued March 27. 1973. Other suitable proteases 
include ALCALASE® and SAVINASE® from Novo and MAXATASE® from 
fritemational Bio-Synthetics. Inc.. The Nethertands; as well as Protease A and 
Protease B as disclosed in EP 130.756 A to Botl. published January 9. 1985 
See also a high pH protease from Bacillus sp. NCIMB 40338 described in WO 
9318140 Al to Aaslyng et al.. published September 16. 1993. Enzymatic 
detergents comprising protease, one or inore other enzymes, and a reversible 
protease inhibitor are described in WO 9203529 A to Hansen et al.. published 
March 5. 1992. Other preferred proteases include those of WO 9510591 A1 to 
Baeck et al.. published April 20. 1995. When desired, a protease having 
oeoeased adsoiptkNi and increased hydrolysis is available as described in WO 
9507791 Al to Gertjer. published March 23. 1995. A recombinant frypsin^ike 
protease fbrtteteigente auitebte herein is described in WO 9425583 to Branner 
et al.. published November 10. 1^. Also prefeifed is "Protease D" as 

hZ!Tf<.l^.S^' ^ "P~»«~^'nJng Cleaning (iompositfons" 
? * 08/322.676. filed October 13. 1994. and C. Ghosh, et al. 

08^^?^:^^"^°"* Comprising Protease Enzymes" having U.S. Serial No. 
08/322.677. also filed October 13. 1994. 

Proteases are normally incorporated herein at levels sufficient to provkJe a 

dt^r^JII^t^I '^^"^^''y- ""^^ Protease levels may be 

desirabte .n highly concertrated detergent fomiulations. The preferred active 
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protease content of the cx)mpositions herein will typically comprise from about 
0.0001% to about 0.01%, more preferably from about 0.0001% to about 0.003% 
by weight of the total bar composition. The amount of protease described above 
is the amount of "pure, active protease** in the total bar composition; i.e. about 
5 0.0001% to about 0.01% of a 100% active protease preparation. Because 
protease activity varies greatly according to the enzyme, its preparation, and 
treatment describing an exact weight percentage of commercially available 
preparations is impracticai. 

10 Stabilizing Aoent 

The stabilizing agent useful herein is characterized as containing a borate 
compound and an ingredient selected from polyols, cart>oxyiate salts, carboxylic 
acids, and mixtures thereof. The stabilizing agent will typically be between from 
about 0.1% to about 33% by weight of the total bar composition, preferably from 

15 about 0.7% to about 21%, and more preferably from about 1.25% to about 16% 
by weight of the total bar composition. 

There are many examples of suitable borate compound useful herein. 
Water-soluble borate compounds such as boric acid are preferred, although 
other compounds such as borax, boric oxide, hydroborates, and other alkali 

20 metal borates (e.g., sodium ortho-. meta-, and pyroborates and sodium 
pentaborate) are suitable. Substituted boric adds such as phenylboronic acid, 
butane-boronic acid, and p-bromo phenylboronic acid can also be used herein. 
Mixtures of the above bonsite compounds are also suitable for use herein. 
Typically, the borate compound will be between about 0.1% and about 10%, 

25 preferably from about 0.5% to about 5%. and more preferably from about 0.75% 
to about 4%*by weight of the final bar composition, in relation to the amount of 
protease, the weight ratio of borate compound to protease useful herein is from 
about 100.000:1 to about 10:1 preferably between about 5,000:1 to about 167:1, 
and more preferably from about 1.000:1 to about 250:1. 

30 Polyols useful in the present invention are characterized by solubility in 

water, carbon backbones of length between C2 and Ce. and multiple hydroxyl 
groups, preferably conteining between about 2 and about 6 hydroxyl groups per 
molecule. A useful description of the relationship between the amount of borate 
compound and the polyol level is found by utilizing a "borate ion:hydroxyl ratio." 

35 This ratio refers to the average molar ratio of borate ions (8407)2- to tote! 
number of hydroxyl groups from a polyol. For example, the borate ion:hydroxyt 
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ratio for one mole of sodium borate (Na2B407) to one mole of 1.3-propane diol 
(CH2(OH)CH2CH2(OH)) would be 1:2. The borate ionrhydroxyl ratio for one 
mote of sodium borate (Na2B407) to one mote of glycerol (C3H5(OH)3) would 
be 1:3. The borate ion:hydroxyl ratio useful herein will usually be between about 
1:2 and about 1:6. preferably between about 1:2 and about 1:3. and more 
preferably about 1:2. 

Polyols useful herein include, but are not limited to 1.2-butane diol 3- 
chloro-1.2i)ropane diol. ethylene glycol. 1.2.hexane diol. glycerol, mannose 
propytene glycol, sorbitol, sucrose, and mixtures thereof. Preferred polyols 
include 1.2-propane diol. propytene glycol, and mixtures thereof. The polyol tevel 
win usually be between about 1% and about 15%. and preferably between about 
1.5% and about 10%. and more preferably between about 2% and about 8% by 
weight of the final bar composition. 

Carboxylic adds and carboxyiate salts useful in the present invention 
include the add fbrnis of carboxylic adds and polycarboxylates. the alkali metal 
and other salt-forms thereof, and mbchires thereof. Non-limiting examples of 
carboxylic adds and carboxyiate salts indude water solubte fomis of citrate 
formate, malate. maleate. sucdnate. adipic add. gluteric add. and mixture^ 
thereof. Also useful herein are mixtures such as SOKOLAN™ DCS by BASF 
Corp.. which conteins sucdnic. adipic and gluteric adds. Preferred carboxylic 
adds and carboxyiate satts indude water solubte citrate derivatives and salte 
such as sodium citrate, and water solubte fbnnate derivatives and satts. such as 
sodium formate. Carboxylic adds and/or carboxyiate satts will usually be present 
at a tevel between about 0.05% and about 8%. preferably between about 0.2% 
and about 6%. and more prefierably between about 0.5% and about 4% by 
weight of the final bar oomposttion. 



30 



BuUders suttabte for use herein assist m controlling mineral hardness 
and/or in the removal of particulate soils. Inorganic as well as organic builders 
can be used. Builder tevels can vary widely depending upon the end use of the 
a>mpc»ftion and tts desired physical fomi. The builder wfll typically comprise at 
te^ about 1% to about 50%. preferably from about 5% to about 30% by weight 
of the final bar composftion. Lower or higher tevels of builder, however, are not 
35 meant to be excluded. 
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ino^anic or phosphate-containing detergent builders include, but are not 
limited to, the alkali metal, ammonium and alkaloammonium salts of 
polyphosphates (exemplified by the tripolyphosphates. pyrophosphates, and 
glassy polymeric meta-phosphates), phosphonates, phytic acid, silicates, 
5 carbonates (including bicarbonates and sesquicarbonates), sulphates, and 
aluminosilicates. However, non-phosphate builders are required in some locales. 
Importantly, the compositions herein function surprisingly well even in the 
presence of the so-called "weak" builders, or in the so-called "underbuilt" 
situation that may occur with zeolite or layered silicate builders. 

10 In situations where phosphorus-based builders can be used, and 

especially in the formulation of bars used for hand-laundering operations, the 
various alkali metal phosphates such as the well-known sodium 
tripolypho^hates. sodium pyrophosphate and sodium orthophosphate can be 
used and are preferred. Phosphonate builders such as ethane-1-hydroxy-1.1- 

15 diphosphonate and other known phosphonates can also be used (see, for 
example. U.S. Patents 3.159,581 to Diehl. issued December 1. 1964; 3,213,030 
to Diehl, issued October 19, 1965; 3,400,148 to Quimby, issued September 3, 
1968; 3.422,021 to Roy. issued January 14, 1969; and 3,422,137 to Quimby. 
issued January 14. 1969). 

20 Examples of carbonate builders are the alkali earth metal and alkali metal 

carbonates as disclosed in U.S. Patent 4,174,291 to Benjamin et al., issued 
Novemt)er 13. 1979. Preferred carbonate builders include sodium carbonate and 
calcium carbonate. 

Examples of silicate buihiers are the alkali metal silicates, particularly 

25 those having a Si02:Na20 ratio in the range 1.6:1 to 3.2:1 and layered silicates, 
such as the layered sodium silicates described in U.S. Patent 4.664,839. issued 
May 12. 1987 to Rieck. NaSKS-6 is the trademark for a crystalline layered 
siKcate marketed by Hoechst (commonly abbreviated herein as "SKS-6"). Unlike 
zeolite buikJers. the NaSKS-6 silicate builder does not contain aluminum. 

30 NaSKS-6 has the delta-Na2Si05 morphology form of layered silicate. It can be 
prepared by methods such as those described in German DE 3,417,649 A to 
Rieck. pubfished November 14. 1985 and DE 3,742,043 A to Rieck et al.. 
published June 22. 1989. SKS-6 is a highly preferred layered silicate for use 
herein, but oUier such layered silicates, such as those having the general fbmiula 

35 NaMSix02x-t-i •yH20 wherein M is sodium or hydrogen, x is a number from 1 .9 to 
4. preferably 2. and y is a number from 0 to 20. preferably 0 can be used herein. 
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NaSKS-ll, as the alpha, beta and gamma tbrnn. Other siUeates mav abo h. 
u.eft.1 such as .or exampte magnesium si«e*e. which «„ «^sT^in^ 

S » component of suds control systems. "^acnes. and as 

Aluminosilicate buHdeis am iKafiii « u. 
----ca.. bu«e. a™ . g^i: C^'nc^". 

heavy duty gnmular deteigent compositions, and can also l» a Z^TTT 

Mz(zAI02)y]'XH20 

^ T """"I" "^o of ^ to y is in the ran« 

*om 10 to about 0.5, »hI x is an intager ftom about IS to about 4^ 

15 Theser:rcrrbe'"c^ortr""'^^ 

^ aK-minosiNca. ion exchange mateHa.s'L t, uTTatl 

3.985.669. Krummel et ai, issued October 12 1976 t>^rr^ ^ 

20 underthe designations Zeolite A. Zeolite P (B). Zeolite MAP and ZeZ.^. 

r-^^ — a.umrc:rtnLi"ng" 

Nai2r(AI02)i2(SI02)i2J XH2O 

p»;^... ^ -um^ has 3^:. ".-"j;z:t,^orr: 

Organic detergent builders suitable for the numr^ ^ «. 
invention Include, but are not restricted to aj^ ^JT^'"' 
30 compounds In addition t« 3^ a wide vanety of polycarboxylate 

-ac . • ""©tae. such as sodium Dotafi«ii»«i iuw- 

35 alkaloammonium salts are preferred. Potassium, and lithium, or 
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included among the poiycarboxyiate builders are a variety of categories of 
useful materials. One important category of poiycarboxyiate builders 
encompasses the ether polycarisoxylates. including oxydisuccinate, as disclosed 
in Berg, U.S. Patent 3,128.287, issued April 7. 1964, and Umberti et al.. U.S. 
Patent 3,635,830, issued January 18, 1972: see also TMS/TDS" builders of U.S. 
Patent 4.663,071 issued to Bush et al., on May 5, 1987. and cyclic compounds, 
particularly alicydic compounds, such as those described in U.S. Patents 
3.923.679 to Rapko. issued December 2. 1975; 3.835.163 to Rapko. issued 
September 10. 1974; 4.158.635 to CrutchfiekJ et at., issued June 19. 1979; 
4.120.874 to Crutchfield et al.. issued October 17. 1978; and 4.102.903 to 
CrutchfiekJ et al.. issued July 25. 1978. 

Other useful detergent buiMers include the ether 
hydroxypolycarboxylates, copolymers of maieic anhydride with ethylene or vinyl 
methyl ether. 1.3.5-trihydroxy benzene-2.4.6-trisulphonic ackl. and 
carboxymethyloxysuccinic acid, the various alkali metal, ammonium and 
substituted ammonium salts of polyacetic acids such as ethylenediamine 
tetraacetic acid and nitrilotriacetic acid, as well as polycarboxylates such as 
mellitic acid, succinic ackl. oxydisuccinic add. polymaleic acid, benzene 1,3.5> 
tricarisoxylic acid, carboxymethyloxysuccinic acid, and soluble salts thereof. 

Citrate builders, e.g.. citric acid and soluble salts thereof (particulariy the 
sodium salts), are poiycarboxyiate builders of particular importance for heavy 
duty liqukJ detergent formulations due to their availability from renewable 
resources and their bkxiegradability. Citrates can also be used in granular 
compositions, especially in combination with zeolite and/or layered silicate 
bulMers. Qxydisucctnates are also especially useful in such compositions and 
comblnattons. 

Also suitable in the detergent composittons of the present inventton are 
the 3.3-dicari^xy-4-oxa-1.6-hexanedioates and the related compounds disck>sed 
in U.S. Patent 4.566.984 to Bush, issued January 28. 1986. Useful succinic add 
builders indude the C5-C20 a'M and alkenyl sucdnic adds and salts thereof. A 
particulariy preferred compound of this type is dodecenylsucdnic add. Specific 
examples of sucdnate builders indude: laurylsucdnate. myristylsucdnate, 
palmitylsucdnate. 2-dodecenylsucdnate (preferred), 2-pentadecenylsucdnate. 
and the like. Laurylsucdnates are the preferred builders of this group, and are 
described in European Patent Application 200,263 to Banat et al.. published 
November 5. 1986. 
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Cn**^H ♦ . disclosed fn U.S. Patent 4.144.226 to 

March 7. 1967. and U.S. Patent 3.723.322 to DIehl. issued March 27. 1973. 
5 Moisture 

«l««^t bar w*ac<»ptable fee) and omer physical charaetafcties MoistZ 
e« be «.»due«l into tt,e mlxh,m by vartoos n«*ods. for e«n,"e by ^« 

10 *e soap. «^ as wim noa. «»p, being incj^ 

^^1!^^ water added to «» bar fennula«on. Moisto™ he^^ 

^ to ZHoT 20% to abou, 40% ^oisn,™. preferably f^n, abou, 

^<^« H JIT^' *~" ^""^^ fro™ aboot 23% to about 27% by 
waigMofthefinisliedbarconvmsilion. 

Other fteto tBive Cnin p^(f.^j 

The compositions herein can optionally mdude one or more other 
ontasubstrato to be cleaned, or to modily the aesthetie. of the d.l«^ 

. „ •"^'»« " a"""*"" to P-otease enzymes 

e^n^ mdude cellolases. culinases. amylases, lipases, peraxidases, and 

SI^^^^ Influenced by facton, such as 

.ndtor «,billty optima. them««ability, and stobllity to aai^ 
-««»en.s.bulde«andth.«». lnthi.«pecfb,ctertalorh,ngalt«^t^ 
PwfcTOd, such as baetenal and fungal amylaies nzymesare 

30 3o*ctrrbe'°i^.^::ruTr^^^ 

and awttenonro su*ctants, and mixtores thereof. See O.S Pm. No 
3.664.961 isaued to Nonis on May 23 1972 «^ cd sml., 
3S Sehelbel. published on April 16, 10^ ' ^ 
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Polymeric soil release agents, hereinafter "SRA". can optionally be 
employed in the present detergent compositions. If utilized, SRA's will generally 
comprise from 0.01% to 10.0%. typically from 0.1% to 5%, preferably from 0.2% 
to 3.0% by weight, of the compositions. SRA's can include a variety of charged, 
e.g.. anionic or even cationic species, see U.S. Patent 4.956.447. issued 
September 11. 1990 to Gosselink et aL, as well as noncharged monomer units. 
Their structures may be linear, branched or even star-shaped. They may include 
capping moieties which are espedaily effective in controlling molecular weight or 
altering the physical or surfoce-active properties. Structures and charge 
distributions may be tailored for application to different fiber or textile types and 
for varied detergent or detergent additive products. 

The detergent composition can optionally contain a polyamine soil release 
agent related to modified polyamines. See U.S. Patent 5.565.145 issued 
October 15, 1996 to Watson et al. 

Preferred polyamines comprise backbones that can be either linear or 
cyclic. The polyamine backbones can also comprise polyamine branching chains 
to a greater or lesser degree. In general, the polyamine backbones are modified 
in such a manner that each nitrogen of the polyamine chain is thereafter 
descrit)ed in terms of a unit that is substituted, quatemized. oxidized, or 
combinations thereof. 

The prefen-ed polyamine soli release agents that comprise the backbone 
of the compounds are generally polyalkyleneamines (PAA's), polyalkyieneimines 
(PAI's). preferably polyethyleneamlne (PEA's). polyethyleneimines (PEI's). or 
PEA*s or PEI's connected by moieties having longer R units than the parent 
PAA's. PAI's. PEA'S or PEFs. A common polyalkyleneamine (PAA) is 
tetrabutylenepentamine. PEA's are obtained by reactions involving ammonia and 
ethylene dichtoride, followed by fractional distillation. The common PEA's 
obtained are. triethyienetetramine (TETA) and teraethylenepentamine (TEPA). 
Above the pentamines, i.e., the hexamines, heptamines, octamines and possibly 
nonamlnes, the cogenerically derived mixture does not appear to separate by 
distillation and can include other materials such as cyclic amines and particularly 
ptperazines. There can also be present cyclic amines with side chains in which 
nitrogen atoms appear. See U.S. Patent 2.792,372 to Dickinson, issued May 14. 
1957, which describes the preparation of PEA's. 

Preferred amine polymer backbones comprise R units that are C2 alkylene 
(ethylene) units, also known as polyethylenimines (PEPs). Preferred PEI's have 
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P^tZn^JrT'- **''*"»«°»""«oni5less*a„ 4:,. however 
PB. havmg a rrto of m to n of rt»uf 2:1 «, most prefened. Prefened 

5 '*^2NCH2CHdn-fNC«2CH2i„_IlicHjCmn-NHj 

t«h»Mnn tt» same as defined herein above. Prefe^d PEfs. prior to 

>«><«l«*on. wai have a moleeular weight greater than alK.ut 200 daltons 

J>» refctfveproportions of primaof. secondary and tertiary amine units in 
10 !^ Of PE>'«.«»«'vav. depending on 

TZ^JT^- ^''^'"^a-achedtoea^nitCn Z 
«*^P0b»«n. b«*bo„e Chain , ^ «,r^sequ^ 

suoatitution, quatemization or oxidation. =h™ii 
These polyamines can be prepared, for example, by poiymerizing 
ethyteneimrne -n the presence of . cat.ly« such a. ca*on dtaL^Z^ 
15 b»u«to, s^ric acid, hydrogen peroxide, hydrechloric acid, a-^acTr 

3^^7« te'r. ?T ^ "■• 1839; U.S. Patent 

to Mayie et al.. issued May 8. ,962: U.S. Patent 2.208.095 to 
EssMmann et al., «««d July 16. 1940: U.S. Patent 2.806.839 to Crowther 
20 ^-;>"- Septomber 17, 1957; and U.S. Patent 2,553.696 to Wilson. ..^^Tj::; 

o oucn cneiants are able to sequester and chAiato oiir-iii 

"™9nes«m. and calcium), and most importantly. he^rymrtalcaSnT^ 

benetoal for maintaining good cleaning perfomianee and improved 
-.p.. presence Of the so««*, r::^ 

ne seleel«l from the gmup consisting of diethylenetriamine 
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penta(methylene phosphonic add), ethylene diamine tetra(niethylene 
phosphonic acid), and mixtures and salts and complexes thereof, and an acetate 
chelant. particulariy one selected from the group consisting of diethylenetriamine 
penta(acetic acid), ethylene diamine tetra(acetic acid), and mixtures and salts 
and complexes thereof. Particulariy preferred are sodium, zinc, magnesium, and 
aluminum salts and complexes of diethylenetriamine penta(methylene 
phosphonate) diethylenetriamine penta (acetate), and mixtures thereof. 
Preferably such salts or complexes have a molar ratio of metel ion to chelant 
molecule of at least 1:1. preferably at feast 2:1. The detergent chelant can be 
included in the laundry bar at a level up to about 5%. preferably from about 0.1% 
to about 3%. more preferably from about 0.2% to about 2%. and even more 
preferably from about 0.5% to about 1.0%. 

Glycerine is commonly incorporated in laundry bar compositions. If 
included, it is typically at concentrations up to about 3%, preferably about 0 5- 
1.5%. 

The detergent compositions herein may also optionally include dyes, 
colorants, perfumes, dye-transfer inhibHors, alkoxylated polycarbonates, suds 
suppressors, structurants, binders, bleaching compounds, bteaching activators, 
clay soil removal agents, anti-redeposition agents, polymeric dispersing agents, 
brighteners. fabric softeners, and/or other compounds known in the art 

Processing 

The detergent laundry bars of the present invention can be processed in 
conventional soap or detergent bar making equipment with some or ail of the 
IbHowing key equipment: btender/mixer. miH or refining plodder, two-stege 
vacuum plodder, logo printer/cutter, cooling tunnel and wrapper. 

In a typteal process the raw materials are mixed in the blender/mixer. An 
alkaline inorgank: salt (preferably soda ash) and an inorgank: filter are mixed in 
the blender/mixer. The anionic synthetic detergent, either in ite add or salt fbnn. 
is added into the mixture to effect neutralization in the case of an add. or to 
effect better mixing/blending in the case of a salt. Optional detergente can also 
be added at this point Moisture can be added here to accelerate the 
neutralization in the case that the anionic synthetic detergent is added in its add 
form. It is preferred that buikiers are added next If desired, polyphosphate can 
be added and used as an alkaline salt in the neutralization. The mixing time at 
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10 



15 



20 



25 



30 



ttUs point could take from one minute to one hour, with the usual mixing time 
being between two to twenty minutes. 

While it is possible to add the stabOizing agent at other times it is 
preferred that the stabilizing agent be added to the mixture immediately prior to 
the addition of protease. Thus, it is preferred that the stabilizing agent be added 
at the point as well as some of the other detersive compounds; these can 
include, but are not limited to. the following: brightener. colorant structurant 
bmder. photoactive bleach, soil release polymer, and antl^epositjon agent It is 
preferred that the protease and any other enzymes then be added. Soap is then 
added foMowed by additional mixing to homogenize the bateh. The mixing time 
«ntate from one minute to an hour, with the usual mixing time being from two 

^!!!"tr"T" '^^•"•"^ "^^^^"^^^ compounds are then 

added, followed by an additional amount of filler that helps to harden up the 
ott«jwise fluid or doughy bateh. Perfume is added towards the end of the 
blendmg to prevent losing ft via volatilization. The btender mix is then charged to 
asujge tank. The product is conveyed from the surge tenk to the mill via a mufti- 
screw conveyer. . 

After milling or preliminary ptodding. the product is then conveyed to a 
t^vo-stege vacuum plodder, operating at high vacuum, e.g. 600 to 740 mm of 
rrr^T'^*^"'^"*^'*'^^'''^"" is removed. The product is extmded 

n2!^K T"^ ^"^ P""*^^ P"*^"*^ brand name. The 

pnnted bar can be cooled, for example in a cooling tunnel, before ft is wrapped 
cased, and sent to storage. ' 



^feamples of the liwertkM are set forth hereinafter by way of «» fol^ 
~^*«*W«J^^^ K is undenrtood that the examples and 

•^bo*ment. deMriM herein are for illustrative purposes only and that various 
"~«te*on^eha|«e. In W «^ 

^l^!^^*^'^'*'^'^*''^ The aspects and 
advantage.. ind^Hnj .ignMcantly hcreaeed protease enzym^ 
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Examples 1-8 



Inoredients 


1 


2 


3 


4 


5 


6 


7 


8 


LAS 


2.50 


2.50 


2.48 


2.50 


2.50 


2.50 


2.30 


2 36 


Soap* 

(80TLO/20CNO) 


47.50 


47.50 


47.03 


47.50 


47.50 


47.50 


43.70 


44.89 


Savinase^ 


0.10 


0.10 


0.10 


0.08 


0.08 


0.08 


0.12 


0.12 


Bone Add 


2.00 


4.00 








3.00 


4.00 




Borax 






6.00 


2.00 


4.00 






4.00 


Sodhim formate 








2.00 










Sodnim citrate 


4.00 


4.00 


3.30 




4.00 


3.30 


3.30 


4.00 


Sodium carbonate 


3.00 


6.00 


6.00 


3.00 


8.00 


6.00 


3.00 


8.00 


Glycerol 




2.00 


5.00 












Propylene glycol 


8.00 


4.00 


2.00 


2.00 


4.00 


6.00 


5.00 


4.00 


Ethyter^e ^ycol 










2.00 








MgS04 


2.00 




1.98 




2.00 




1.84 




Soda Ash 


3.00 


3.00 


2.97 


3.00 


8.00 


8.00 


7.49 


7.68 


STPP 


5.00 


5.00 


4.95 


5.00 


5.00 


5.00 


4.60 


4.73 


Talc 


6.06 


8.06 




1.06 


1.06 


3.06 






Moisture 


23.00 


23.00 


29.97 


30.00 


23.00 


23.00 


30.00 


30.00 


Compounds*** 

« • 


BaL 


Bal. 


Bal. 


Bal. 


Bal. 


BaL 


Bal. 


Bal. 



* soap composition is 80% Tallow and 20% Coconut 
— SAVINASE® 4T is a commercial enzyme preparation from Novo which 
contains about 1% active protease. 
*** brighteners, perfume, etc. 



All amounts in the above table are measured as percentages of the total 
finished bar composition. 

10 

Example 9 

A laundry detergent bar as described in the formulation of Example 1 is 
made, containing 0.10% by weight of SAVINASE® 4T by Novo, corresponding to 
an activity level of about 0.001 AU per gram. Boric acid and sodium citrate are 
15 added so as to amount to 2% and 4% of the finished product, respectively. 
Propylene glycol is added so as to total 8% of the finished product. Other 
detersive compounds are also added^ 

The bars are made by the process described above. 
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WHAT IS CLAIMED IS: 

1. A laundry detergent bar comprising: 

a. from about 45% to about 75% of a soap; 

b. from about 1% to about 15% of an anionic synthetic detergent; 

c. from about 0.0001% to about 0.01% of a protease; 

d. »«"about0.1%toabout33%ofastabllizingagent8aidstabllizing 
agent comprising: 

a borate compound; and 
a. an Ingredient selected from the group consisting of polyols. 
carboxylic adds, carboxylate salts, and mixtures thereof; 

e. from about 1% to about 50% of a builder; and 

f. other detersive compounds. 

wh«eln ..id laundnr dete^KHit bar contain, a moisture level *om alwut 

20% to about 40% l,y weigtrt in the finished bar composition. 

A laundor deletgent bar according to Claim 1. wt«ain said soap is 

«teeted from the gmup conslstinfl of sodium and potassium saHs of tallow 

«»P. .odium and potassium salt, of coconut soap, and mixtures thereof 
A laundnr bar according to Claim 1. wherein said anionic 

d««Benf is selected frem the sreup consisting Of Cio.18 anew 
Cio-ie Shear a*yl benzene suHbnates. C,o.,4 alkyl g^oery, 
ether solfbnatBs. and mixtuies thereof. 

A hundn, drtergent ber aborting to Claim 1. Wherein said pretease IS 
•*c« ftom the group consisang of alkaline pret«»e. «*tiii,ins 

Obtained frem particular strains of 8. su6,«s and B. **e„«^ 
mixtures thereof. 

A laundry detergent bar according to aalm 1. wherein: 
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a. said borate compound is selected from the group consisting of 
allcali metal borates, borax, boric acid, boric oxide, iiydroborates, 
substituted boric acid's, and mixtures thereof; and 

b. said ingredient is selected from the group consisting of 1.2-butane 
diol. 3-chioro-1,2-propane diol. ethylene glycol, 1,2-hexane diol. 
glycerol, mannose. 1,2-propane diol, propylene glycol, sorbitol, 
sucrose, water soluble citrate derivatives and salts, water soluble 
formate derivatives and salts, water soluble malate derivatives and 
salts, water soluble maieate derivatives and salts, water soluble 
succinate derivatives and salts, water soluble adipic add 
derivatives and salts, water soluble glutaric add derivatives and 
salts, and mixtures thereof. 

A laundry detergent bar according to Claim 1. wherein said borate 
compound and said protease have a ratio of from at>out 100.000:1 to 
about 10:1 by weight 

A laundry detergent bar according to Claim 1. wherein said borate 
compound and said polyol have a borate ion:hydroxyl ratio from about 1:2 
to about 1:6. 

A laundry detergent bar according to Claim 1. wherein said builder is 
selected from the group consisting of sodium tripolyphosphates. tetra 
sodium pyrophosphates. glassy polymeric meta-phosphates. 
orthophosphates. zeolites, polycarboxylates, and mixtures thereof. 
A laundry detergent bar comprising: 

a. from about. 50% to about 75% of a soap selected from the group 
consisting of sodium and potassium salts of tallow soap, sodium 
and potassium salts of coconut soap, and mixtures thereof. 
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15 



20 



25 



b. 



30 



20 

*«>m about 2% to about 12% of an anionic synthetic detergent 
selected from the ga,up consisting of Cio-i 8 alkyi sulfates. C,q.,s 
«near alky, benzene sulfonates. C10.14 alkyi glyceryl ether 
suHbnates. and mixtures thereof; 

ftom -»u. 0.0001% to abou, 0.01% of . p™te„e selected fto™ 
•h. 9~up consisBng Of ^ 

particular strains of 8. sutBBs and A n^^-^ - 

auoiBis ana b. Iichenifomus, and mixtures 

thereof; 

from about 0.1% to about 33% nf 9 ^wn- • 

« aoout 33% of a stabilizing agent, said stabilizing 

agent comprising: 

■'■ "--^H-m- «t«S«. liom the group consi^ 

alkal. metal bo,^, 5,^, ^0* boric oxide 

M«*««t... subrtltuted boric acids, and mixtures th««*- 
and 

«• »'"^'«*fe« selected fmn, the omupconsistins Of 12. 
butane dW, 3H*k«,.u^«op«» dW, ethylene glycol 1 2- 
h«»ne dW, Blycen,l. manno... l.2^„opane diol. p^py^^ 
9<yeol. sorbitol. sucn«e. water soluble cihate derivatives »x) 
««„ water soluble I6m».e d«iv„ive, and saiu, ^ 

and waa, s,,,^ ^^j^ ^ 

"«.. w«er .olubl, adipic add derivative, and salts. «at« 
•o*-* 9lu.aric add deriv«i„s and „«,. «,d mixture, 
thereof 

*om.*o«. 1% to about 50% Of a b„i«., ^ ^„ ^ 

"dium tripotyphoaphate.. tet» ^ 
polymeric meta^^oaphate. 
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orthophosphates. zeolites, polycarboxylates. and mixtures thereof; 
and 

f. other detersive compounds. 

wherein said laundry detergent bar contains a moisture level from about 
20% to about 40% by weight in the finished bar composition. 

10. A laundry detergent bar according to Claim 9, wherein said borate 
compound and said protease have a ratio of from about 100.000:1 to 
about 10:1 by weight 

11. A laundry detergent bar according to Claim 9. wherein said borate 
compound and said polyol have a borate ion:hydroxyl ratio from about 1:2 
to about 1:6. 
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